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a temperature of fifteen to twenty degrees above boiling water, or 
by a long- continued boiling, or by a series of short boilings on 
successive days. 

9. Such milk has the taste of boiled milk. This taste appears 
at about the temperature of 160° F. Hence has arisen the 
method of pasteurization of milk. By this method it is heated to 
a temperature of 155° P. for a short time, and then cooled. This 
greatly delays the fermentations, and also kills the pathogenic 
germs that may be present. 

10. In our large cities the popularity of sterilized milk is rapidly 
increasing, especially in the case of milk given to patients troubled 
with diseases of the digestive organs. 

11. A cooling of milk immediately after it is drawn from the 
cow is of the greatest assistance in delaying the fermentation, 
and is probably the most practical method which can be recom- 
mended according to the present state of our knowledge. 



HEALTH MATTERS. 

Sneezing One's Teeth Out. 

The report of the physician in charge of the Ningpo Missionary 
Hospital for the past year, says the British and Colonial Druggist, 
contains some interesting observations on tooth-drawing in China. 
Dr. Daly remarks that Chinese teeth are much more easily ex- 
tracted than those of Europeans. The native dentists are said to 
possess a wonderful powder, which is rubbed on the gum over the 
affected tooth. After an interval of about five minutes the patient 
is told to sneeze, whereupon the tooth falls out. Dr. Daly has 
offered a reward of $100 to any one performing the operation in 
this way in his presence, on condition that he is allowed to choose 
the tooth and examine the mouth before and afterward. So far 
no one will consent to perform the operation on these conditions. 

Alcohol and Digestion. 

Prom experiments made on himself by Dr. Eichenberg, says the 
Medical and Surgical Reporter, some further knowledge of the effect 
of alcohol on digestion is obtained , which contrasts strongly with the 
teetotal lecturer's experiment showing how digestion in a glass ves- 
sel is retarded by alcohol. Dr. Eichenberg found that a small dose 
of strong alcohol — e.g., brandy — shortens the time that food in 
general, whether animal or vegetable, or a mixture, remains in the 
stomach by more than half an hour. A similar but not quite so 
marked an effect is produced by a dose of diluted hydrochloric 
acid or mustard. Pepper and condurango diminish the time the 
food remains in the stomach by about a quarter of an hour. Beer 
and an infusion of rhubarb had no effect. 



LETTERS TO THE EDITOR. 

*** Correspondents are requested to be as brief as possible. The writer's name 
is in all cases required as proof of good faith. 

The editor will be glad to publish any queries consonant with the character 
of the journal. 

On request, twenty copies of the number containing his communication will 
be furnished free to any correspondent. 

American and European Meteorology. 

From time to time discussions have appeared in foreign journals 
comparing weather conditions and laws of storms in Europe with 
those in America. These have often shown a remarkable differ- 
ence between the^ results announced abroad and those found in this 
country, and it has been a matter of great difficulty to determine 
the exact cause of the discrepancies. In the matter of the recent 
animated discussion as to the temperature at some height in the 
atmosphere in high areas and storms, it has been suggested already 
that most of the differences are due to the fact that in Europe the 
ordinary paths of storms are far to the north-west, over Iceland; 
and in consequence none of the conditions experienced in this 
country, on the passage of a storm over a mountain, could be 
studied in the south-east quadrant of storms in Europe (see this 
journal, June 6, 1890, p. 346). A very interesting illustration of 
this point has just appeared in Meteorologische Zeitschrift for April. 
Dr. Hann reviews a paper by Professor Russel, "Prediction of 



Cold- Waves," originally published in the American Journal of Sci- 
ence for December, 1890, and closes with the following words : — 

" Of the fact, that the principal cause of cold in winter is local 
heat-radiation at the earth's surface, the author has no foreboding 
(Ahnung: there seems to be no exact English equivalent), which 
indeed can scarcely be believed, since his own discussion sets it 
forth with such certainty. This discussion has only a negative 
value in that it shows how one, in setting up a rational system of 
weather forecasting, should not go too far in its seeming certain- 
ties." It is not my purpose, nor is it necessary, to defend Pro- 
fessor Russel in his position; but Dr. Hann's view is founded on 
so faulty a process of reasoning from known conditions in Europe 
to those which are supposed to exist in this country, that it should 
not be allowed to pass without comment. 

I have already given in this journal (Feb. 27, 1891, p. 131) a 
statement of the conditions accompanying cold- waves in this coun- 
try, and it seemed wise to make a partial study of cold-waves in 
Europe. To this end I first selected out all the cases during De- 
cember, January, February, and March, in the years 1881-89, 
, which showed a fall of 10° C. (18° F.) in twenty- four hours at 
Vienna, Austria. It should be noted that the cold-wave discussed 
by Professor Russel was a fall of at least 20° F. in twenty-four 
hours, and a temperature reaching 36° or below over an area of 
at least 50,000 square miles. Dr. Hann says he does not under- 
stand this 36°, and suggests that it may mean 36° below zero t 
This is most extraordinary, and shows how extremely deficient is 
the knowledge on this subject in this case. No cold- wave of this 
character has occurred in this country in the last ten years. Dr. 
Hann probably has in mind the cold of a Siberian winter, where 
temperatures of —70° are often experienced. The following com- 
prise all the temperature-falls of 18° F. at Vienna: (1) Jan. 14, 
1881, from 35° F. to 7°; (3) Dec. 39, 1883, from 48° to 30°; (3) 
Jan. 31, 1884, from 50° to 32°; (4) Feb. 38, 1886, from 36° to 7°;. 
(5) Mareh 3, 1888, from 33° to 15°; (6) Feb. 12, 1889. On exam- 
ining the weather-maps for these dates, it was very quickly found 
that there is absolutely no comparison between the temperature- 
falls in Europe and those in this country. In most of the six 
cases there was a high area to the south, and almost a calm ; the 
conditions were favorable for radiation from the earth ; but in no 
single case was there a cold-wave. In (4) there was a high area 
to the north ; but here only one other station, out of fifty-eight all 
over Europe, reported a fail of 18° F. In not one of these cases 
was there a fall of temperature over a large region, but it was 
almost entirely confined to single localities in a very large region, 
and was manifestly due, as Dr. Hann suggests, to radiation from 
the earth. In this connection it will be an interesting contrast to 
give a summary of cold-waves in this country found by Professor 
Russel between the years 1880 and 1889, statistics of which have 
been published in the "Annual Report of the Chief Signal Officer 
for 1891." The total number counted is 619, or an average of 62 
in each year. Five of these cold-waves had a fall of 20° F., ex- 
tending over a region more than 1,000,000 square miles in extent, 
and in eighty-seven cases the same fall occurred over more than 
500,000 square miles. 

It is well known that our cold- waves are due to the rather rapid 
passage across the country of a storm which is followed by a high 
area. Wherever the cold air may come from, only a very small 
proportion of it is due to heat-radiation, the principal cause sug- 
gested by Dr. Hann. It seemed advisable to study the storms and 
high areas passing over Europe. I took out all the cases in which 
these conditions were near Sonnblick during all the months 1887- 
89. There were fourteen storms and twenty-six high areas. Of 
these, only one storm, on Oct. 22, 1889, had any thing like the 
characteristics of storms in this country. In all the three years 
there was not a single high area that was similar to those experi- 
enced here. The evidence furnished by this study was most re- 
markable, and showed that no comparison whatever can be insti- 
tuted between these conditions and their accompaniments in the 
two countries. 

In 1884 there was established a high-level observatory at Ben 
Nevis, in Scotland, over 4,000 feet in height. A great deal has 
been expected from this observatory, lying as it does almost in 
the pathway of depressions unheard of in any other part of the 
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world, reaching as low as 27.4 inches. The observations for four 
years, 1884 to 1887, have just reached this country. During the 
four years sixty-eight storms and twenty-four high-areas have 
crossed over or very near the summit. As far as studied, the re- 
sults have shown very materially different conditions here from 
those at Mount Washington. This is due in part to the lowness 
of the mountain, and in part to the proximity of the ocean on the 
west or on the side from which the storms advance. A compari- 
son between Mount Washington and Ben Nevis shows, if any thing, 
that temperature and moisture have little or nothing to do with 
the generation of storms. At Ben Nevis the most extraordinary 
depressions are accompanied by only the slightest change in tem- 
perature, while at Mount Washington most remarkable changes 
in temperature are accompanied by much smaller changes in 
pressure. These facts would seem to show the extreme need there 
is of confining ourselves to the certainties of our own studies and 
conditions, and also the absolute impossibility of making and 
comparing any except the very broadest generalizations regarding 
weather conditions in Europe and America. H. A. Hazen. 

Washington, CO., May 8. 



Flying-Machines. 

The communication from Mr. H. A. Hazen in the issue of 
Science for May 1, and his quotation from Le Conte, already 



familiar, I presume, to many readers, suggests the following 
" deadly parallel : " — 

(1) We cannot devise a method of utilizing fuel or a source of 
energy that shall equal the bird (land-animal, or fish), 

(3) We can never build a machine which shall be as perfectly 
adapted to its purpose of self-transportation as the bird (the land- 
animal or the fish). 

(3) There is a limit of weight, say fifty pounds, beyond which 
the bird cannot fly (one at which the animal cannot run, the fish 
live and swim). 

Ergo, we can never build a flying-machine to carry a man [a 
railway train to excel the trotter at a mile in two minutes, the 
whale of a hundred feet length, swimming fifteen miles an 
hour]. 

Remembering what the first century of the operation of man's 
unimpeded inventive power has accomplished, with steam, with 
electricity, and with the infancy of his machinery, may it not be 
just as well to cease the attempt to define the impossible ? T. 



AMONG THE PUBLISHERS. 

A QUESTION that has often been discussed is, whether it would 
be possible to produce rain at will by the use of explosives. It 
has been claimed by some that rain has followed cannonading, and 
to test the matter experimentally the latest Congress appropriated 



Publications received at Editor's Office, 
May 4-9. 

Fiske, A. K. Beyond the Bourn: Reports of a 
Traveller returned from "The Undiscovered 
Country." New York, Fords, Howard, & Hul- 
bert. 323 p. 16°. $1. 

Flower, "W. H., and Lydekkek, R. An Introduc- 
tion to the Study of Mammals Living and Extinct. 
London, Black. 763 p. 8°. (New York, Macmil- 
lan, $6.) 

Hans Andersen's Stories. Newly translated. In 
two parts. Part II. (Riverside Literature 
Series, No. 50.) Boston and New York, Hough- 
ton, Mifflin, & Co. 305 p. 16°. 15 cents. 

Horsford, E. N. The Defences of Norumbega: A 
Letter to Judge Daly. Boston and New York, 
Houghton, Mifflin, & Co. 84 p. f°. 

Maofarlane, A. Principles of the Algebra of Logic. 
Edinburgh, David Douglas, 1879. 155 p. Wf>. 
(Boston, Ginn, $1.85.) ' 

Watson, L. H. Not to the Swift. A Tale of Two 
Continents. New York, Welch, Fracker Com- 
pany. 899 p. 13°. $1.35. 

Western Bookseller and Newsdealer, The. Vol. I. 
No. 1 e. o. w. Chicago, Western Bookseller. 40 p. 
8°. $1 per year. 

A SYSTEM OF 

EASY LETTERING. 

By J. H. CROMWELL, .Pli.B. 

Twenty- six different forms of Alphabets. _ The 
:Space to be lettered is divided into squares, and 
with these as a guide the different letters are drawn 
and inked. Price, 50 cents, postpaid. 

E. & F, N. SPON, 12 Cortlandt Street, New York. 



OF WHAT USE IS THAT PLANT? 

You can find the answer in 

SMITH'S "DICTIONARY OF 
ECONOMIC PLANTS." 

Sent postaid on receipt of $2.80. Publish- 
er's price, $3.50. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 

N. IK C. HO»G£S, 47 Lafayette PI., N. Y. 



B 



Old and Rare Books, 

ACK. NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE. 
Schoharie N V 



" The Week, one of the ablest papers on the con- 
tinent." — Descriptive America. 

THE WEEK, 

A Canadian'.Journal of Politics, Literature, Science 

and Art. 

PUBLISHED EVERY FRIDAY. 

$3.00 per Year 5 $1.00 for Four Months. 

THE WEEK has entered on Its EIGHTH year of 
publication, greatly Improved In every respect, 
rendering it more worthy the cordial support of 
every one Interested in the maintenance of a first- 
class literary journal. 

The Independence in politics and criticism which 
has characterized THE WEEK ever since its first 
issue will be rigidly maintained ; and unceasing ef- 
forts will be made to improve its literary character 
and Increase its attractiveness as a Journal for the 
cultured home. Many new and able writers are 
now, or have promised to become, contributors to 
its columns, and the constant aim of the Publisher 
will be to make THE WEEK fully egual to the best 
literary journals in Britain and the United States. 

As heretofore. Prof. Goldwin Smith will, from 
time to time, contribute articles. London, Paris, 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Special Ottawa Letters will appear during the ses- 
sions of Parliament. 

THE WEEK being the same size as " Harper's 
Weekly," is the largest paper of its class on the 
continent. 

SEND FOB FBEE SAMPLE COPY. 

C. BLACKETT ROBINSON, Publisher, 

5 Jordan St., Toronto, Canada. 



THE 

AMERICAN GEOLOGIST FOR 1891 

AND 

BIEFS NEW ATLAS OF THE METROPOLI- 
TAN DISTRICT, 

will be given to Wew Subscribers to the 
Geologist for $25.00 (which is the regular 
price of the Atlas alone) , if ordered through 
the Geologist. 

For other premiums see the Geologist for 
Nov., Dec, and Jan. Address 

THE GEOLOGICAL PUBLISHING COMPANY, 

Minneapolis, Minn. 



THE BOTANICAL GAZETTE. 

A monthly illustrated journal of botany in 

all its departments. 

25 cents a number, $2.50 a year. 

Aiaress PUBLISHERS BOTANICAL GAZETTE, 

Orawfordsvllle, Ind. 



Publications of the Universi y of Pennsylvania . 

SERIES IN 

Philology, Literature and 
Archaeology. 

Vol. I. now ready. 

1. Poetic and Verse Criticism of the Reign of Eliza- 
beth. By Felix E. Schelling, A.M., Assistant 
Professor of English Literature. $1.00. 

2. A Fragment of the Babylonian '* Dibbarra" Epic. 
By Morris Jastrow, Jr., Ph.D., Professor of 
Arabic. 60 cents. 

3. a. npos with the Accusative. &. Note on a Pas, 
sage in the Antigone. By William A. Lamberton 
A.M., Professor of the Greek Language and Lit- 
erature. 50 cents. 

4. 'The Gambling Games of the Chinese in America. 

Fan tan and Pak kdp piu. By Stewart Culm, 
Secretary of the Museum of Archaeology and 
Palaeontology. 40 cents. 

In preparation. 

The Terrace at Persepolis. By Morton W. Easton, 

Ph.D., Professor of Comparative Philology. 
An Aztec Manuscript. By Daniel G. Brinton, M.D., 

Professor of American Archaeology and Linguis- 
tics. 
A Monograph on the Tempest. By Horace Howard 

Furness, Ph.D., LL.D. 
Recent Arch ee o logical Explorations in New Jersey. 

By Charles C. Abbott, M.D., Curator of the 

American Collections. 
Archaeological Notes in Northern Morocco. By Tal- 

cott Williams, A.M., Secretary of the Museum 

of Egyptian Antiquities. 
a. On the Aristotelian Dative, b. On a Passage in 

Aristotle's Rhetoric. By William A. Lamberton, 

A.M., Professor of the Greek Language and 

Literature. 
A Hebrew Bowl Inscription. By Morris Jastrow, 

Jr., Ph.D., Professor of Arabic. 
The Life and Writings of George Gascoigne. By 

Felix E. Schelling, A.M., Assistant Professor of 

English Literature. 
The Papers of this Series, prepared by Professors 
and others connected with the University of Penn- 
sylvania, will take the form of Monographs on the 
subjects of Philology, Literature, and Archaeology, 
whereof about 200 or 250 pages will form a volumo. 

The price to subscribers to the Series will be $1.50 
per volume; to others than subscribers, $2.00 per 
volume. 

Each Monograph, however, is complete in itself, 
and will be sold separately. 

It is the intention of the University to issue these 
Monographs from time to time as they sha?' be pre- 
pared. 

Each author assumes the responsibility of his own ' 
contribution. f 

1ST. D. O. HODGES, 

47 Lafayette Place, New York, N. Y. 

BOOKS : How to get them. If there is any 
book or pamphlet that you want, write to the Science 
Book Agency, 47 Lafayette Place, New York. 



